Neuroimaging in anxiety disorders.
Neuroimaging studies using functional magnetic resonance imaging (fMRI), positron emission tomography (PET) and single-photon emission computed tomography (SPECT) to evaluate neurofunctional and neurochemical alterations related to the generation and control of affect in patients with anxiety disorders are reviewed. We performed a meta-analysis of symptom provocation studies, where neural activity was measured using fMRI, PET or SPECT to test the hypothesis that prefrontal regions modulate amygdala activity. Data revealed that reactivity in the amygdala was enhanced in patients with phobia as well as posttraumatic stress disorder (PTSD). The dorsal anterior cingulate cortex was activated in concert with the amygdala, both in PTSD and in phobic states, suggesting a role in fear expression, rather than emotional control. Activity in emotion-regulating areas in the ventromedial prefrontal cortex including the subgenual anterior cingulate cortex and the medial orbitofrontal cortex was compromised in the symptomatic state in PTSD and phobic disorders, respectively. Increased amygdala reactivity was restored with psychological treatment. Treatment effects across different modalities including pharmacological and psychological interventions as well as with placebo regimens support that reduction of neural activity in the amygdala may be a final common pathway for successful therapeutic interventions irrespective of method, thereby linking neurotransmission to plasticity in a pivotal node of the core fear network of the brain.